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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
Involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  Intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  Inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  Important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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ASSESSMENT 


Examination  *f  available  documents  and  a  visual  inspection  of  this  dam 
did  not  reveal  conditions  which  constitute  an  immediate  hazard  to  human 
life  or  property.  However,  the  dam  has  some  deficiencies  which  need  to 
be  evaluated  and  remedied. 

The  most  serious  deficiency  noted  was  a  large  wet  area  near  the  right 
abutment  contact  at  the  downstream  toe  of  the  main  embankment.  The 
ground  in  this  area  was  very  soft  and  there  was  minor  sloughing  of  the 
embankment  slope,  as  well.  Two  smaller  wet  areas  were  also  observed. 

One  of  these  was  near  the  downstream  toe  at  the  left  end  of  the  main 
embankment  and  the  other  was  beyond  the  toe  of  the  spillway  dike. 
Investigations  into  the  causes  and  possible  treatments  of  these  wet 
areas  should  be  commenced  within  3  months  of  the  date  of  notification 
of  the  owner.  Remedial  measures  on  these  areas  should  be  completed 
within  12  months. 

The  hydrologic/hydraulic  analysis  performed  indicates  that  the  spillway 
does  not  have  sufficient  capacity  to  discharge  the  peak  outflow  from 
one-half  the  Probable  Maximum  Flood  (PMF).  Hov/ever,  spillway  discharges 
occurring  during  large  storm  events  will  cause  water  surface  elevations 
in  the  downstream  hazard  area  to  rise  to  flood  levels.  A  dam  failure 
resulting  from  overtopping  would  not  significantly  increase  the  hazard 
to  loss  of  life  from  that  which  would  exist  just  prior  to  an  overtopping 
failure.  Therefore,  the  spillway  is  assessed  as  inadequate. 

A  number  of  other  deficiencies  were  noted  on  this  structure.  These 
deficiencies  should  be  corrected  within  12  months  of  the  date  of 
notification  of  the  o wner.  Among  the  required  actions  are  the  following 

•  1.  Cut  brush  and  trees  growing  on  both  main  embankment  and  spillway 

dike. 

2.  Repair  cracks  and  spalling  concrete  at  both  ends  of  spillway 
section. 

3.  Replace  backfill  along  left  spillway  wingwall. 

».• 

4.  Repair  deteriorated  concrete  slabs  forming  the  spillway  apron; 


5.  Cut  trees  growing  in  channel  immediately  downstream  of  spillway; 

6.  Make  valves  at  mid-point  of -the  two  inch  low  level  outlet 
pipes  operational . 

7.  Develop  an  emergency  action  plan  for  the  notification  and 
evacuation  of  downstream  residents. 
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/ — *  c.  i  •  •  vr  l  ^ 

George  Koch-” 

Chief,  Dam  Safety  Section 
New  York  State  Department 

of  Environmental  Conservation 
NY  License  No.  <5937 


Approved  Gy: 


'Col.  W,  M.  Smith,  Joey 
Hew  York  District  Drigi/eer 


Date: 
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NATIONAL  DAM  SAFETY  PROGRAM 
MARTIN  DUNHAM  RESERVOIR  DAM 
I.D.  No.  NY  672 
#  24C-1430 

LOWER  HUDSON  RIVER  BASIN 
RENSSELAER  COUNTY,  NEW  YORK 

SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a .  Author i ty 

The  Phase  I  inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the 
requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing  conditions  of  the 
dam,  to  identify  deficiencies  and  hazardous  conditions,  to  determine  if 
these  deficiencies  constitute  hazards  to  life  and  property,  and  to 
recommend  remedial  measures  where  required. 

1.2  DESCRIPTION  OF  PROJECT 
a.  Description  of  Dam 

The  Martin  Dunham  Reservoir  Dam  is  an  earth  dam  consisting  of  a  main  embank¬ 
ment  and  a  separate  dike  section.  There  is  an  Ambursen-type  concrete  spill¬ 
way  section  near  the  north  end  of  the  dike.  Two  low  level  outlet  conduits 
pass  through  the  main  embankment  and  there  is  one  pipe  through  the  dike 
section. 

The  main  embankment  is  660  feet  long  and  a  maximum  of  84  feet  high.  The 
crest  width  is  20  feet.  The  upstream  slope  of  the  embankment  is  1  vertical 
on  2.5  horizontal.  The  downstream  slope  is  1  vertical  on  2  horizontal. 

There  are  two  thin  concrete  core  walls  which  extend  the  length  of  the  embank¬ 
ment. 

The  dike  is  approximately  400  feet  to  the  east  of  the  main  embankment.  It 
is  555  feet  long  and  a  maximum  of  22  feet  high.  The  crest  is  12  feet  wide. 
Both  the  upstream  and  downstream  slopes  of  this  section  are  1  vertical  on 
2.5  horizontal.  There  is  a  concrete  core  wall  which  extends  within  the 
entire  embankment.  The  spillway  divides  this  dike  into  two  segments. 

The  spillway  is  a  100  foot  long  ungated  concrete  overflow  weir.  It  is 
located  across  the  original  Stream  channel  of  Shaver  Pond  Brook.  There  are 
concrete  slabs  forming  an  apron  at  the  downstream  toe  of  the  spillway 
section.  These  slabs  and  rip  rap  in  the  downstream  channel  provide  erosion 
protection. 

Two  24  inch  diameter  cast  iron  pipes  pass  through  the  main  embankment.  These 
pipes  serve  as  low  level  outlets  and  can  also  act  as  reservoir  drains.  The 
pipes  are  each  275  feet  long.  Flow  through  these  pipes  is  controlled  by 
valves  at  the  outlet  end.  These  valves  are  housed  in  a  concrete  gate  chamber 
at  the  downstream  toe  of  the  dam.  There  are  also  valves  near  the  mid-point 
of  these  pipes.  The  control  mechanism  for  these  valves  is  located  in  a  brick 
gate  house  situated  on  the  crest  of  the  dam. 
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Plans  indicate  that  there  are  two  anti-seepag;  cutoff  walls  on  the  upstream 
portion  of  these  pipes.  There  is  also  a  20  foot  high  concrete  riser  at 
the  upstream  end  of  one  of  the  pipes.  However,  since  the  crest  of  this 
riser  is  almost  50  feet  below  the  normal  water  surface,  it  does  not  control 
flow  through  the  pipe. 

There  is  a  12  inch  diameter  cast  iron  pipe  located  in  the  dike  section. 

This  pipe  may  serve  as  a  low  level  outlet.  This  pipe  is  95  feet  long  and 
has  two  concrete  cutoff  walls  to  prevent  seepage  along  the  pipe.  There 
is  a  valve  located  beneath  the  crest  of  the  dike  which  controls  flow  in 
this  pipe.  The  control  mechanism  for  this  valve  is  located  in  a  manhole 
with  access  from  the  top  of  the  dam. 

b.  Location 

The  Martin  Dunham  Reservoir  Dam  is  located  off  Reservoir  Road  in  the  Town 
of  Grafton.  It  is  about  1/2  mile  south  of  New  York  State  Route  2  and  2 
miles  southwest  of  the  Village  of  Grafton.  The  structure  is  located 
within  the  Grafton  Lakes  State  Park. 

c.  Size  Classification 

The  dam  is  a  maximum  of  84  feet  high  and  has  a  storage  capacity  of  2322 
acre  feet.  Therefore,  the  dam  is  in  the  intermediate  size  category  as 
defined  by  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams". 

d.  Hazard  Classification 

The  dam  is  classified  as  "high"  hazard  due  to  the  presence  of  a  group 
of  homes  located  adjacent  to  the  stream  bed  in  the  hamlet  of  Quackenkill, 
about  3.5  miles  downstream  of  the  dam. 


e.  Ownership 

The  dam  is  owned  by  New  York  State  Office  of  Parks  and  Recreation.  It 
is  located  within  the  Saratoga-Capital  District  State  Park  Region,  whose 
headquarters  are  in  Saratoga.  Those  contacted  concerning  the  inspection 
are  as  follows: 


Mr.  Jack  Barkevich 
Associate  Park  Engineer 
Office  of  Parks  and  Recreation 
Agency  Building  No.  1 
Empire  State  Plaza 
Albany,  NY  12238 
(518)  474-0482 


Mr.  Sam  MacMillan 
Park  Engineer 
Grafton  Lakes  State  Park 
Grafton,  NY 
(518)  279-1155 


f.  Purpose  of  Dam 

The  dam  was  constructed  for  the  City  of  Troy,  NY  to  create  a  water 
supply  reservoir.  New  York  State  Office  of  Parks  and  Recreation  took 
over  control  of  this  dam  in  about  1965.  The  reservoir  is  now  used  for 
recreational  purposes. 


g.  Design  and  Construction  History 

This  dam  was  constructed  in  1912  for  the  City  of  Troy.  Plans  and 
construction  specifications  were  prepared  in  1911  under  the  direction 
of  the  Commiss loner  of  Public  Works  for  Troy.  The  dam  was  built  by  the 
Otis-Xonstruction  Company,  who  took  a  sub-letting  of  the  contract  from 
the  McDonough  Construction  Company  of  Troy. 
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h.  Normal  Operation  Procedures 

There  are  no  regular  operation  procedures  on  this  structure.  A 
continuous  discharge  through  the  low  level  outlets  is  provided  for 
fish  habitation  in  the  downstream  channel. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (sq.  mi.)  11.64 


b.  Discharge  At  Dam  (cfs) 

Concrete  spillway  -  Water  Surface  at  Top  of  Dam  4556 

Low  level  outlet  pipes: 

2-24  inch  pipes  -  water  surface  at  spillway  crest  132 

12  inch  .pipe-water  surface  at  spillway  crest  7 

c.  Elevation  (Plan  Datum) 

Top  of  Dam  107 . 0 

Top  of  Dike  106.0 

Spillway  Crest  100.0 

Inlet  Invert  of  12  inch  low  level  outlet  pipe  92.0 

Inlet  Invert  of  2-24  inch  low  level  outlet  pipes  53.8 

d.  Reservoir  (Surface  Area)  (acres) 

Top  of  Dam  123.5 

Spillway  Crest  98.5 

e.  Storage  Capacity  (acre-feet) 

top  of  Dam  2322 

Spillway  Crest  1648 

f.  Dam 

Type:  Compacted  earth  embankment  with  two  thir.  concrete  core  walls. 
Embankment  Length  (ft)  660 

Slopes  (V:H)  Upstream  1  on  2.1/2 

Downstream  1  on  2 

Crest  Width  (ft)  20 

g.  Dike 

Type:  Compacted  earth  embankment  with  concrete  core  wall 
Embankment  Length  (ft)  400 

Slopes  (V:H)  Upstream  1  on  2  1/2 

Downstream  1  on  2  1/2 

Crest  Width  (ft)  12  . 

h.  Spillway 

Type:  Ambursen-type  concrete  overflow  weir  inclined  upstream  slab  a 
hollow  interior 

Length  of  Weir  (ft)  100 


i.  Low  Level  Outlets 

1)  2-24  Inch  Pipes  -  Cast  iron  pipes  through  main  embankment,  275  feet 
long;  Valves  controlling  flow  both  at  outlet  end  and  at  midpoint  of 
pipes;  May  also  act  as  reservoir  drain. 


2)  12  inch  -Cast  iron  pipe  through  dike  section  95  feet  long;  Valve 
Beneath  crest  of  dam  near  midpoint  of  pipe. 


SECTION  2:  ENGINEERING  DATA 

2.1  GEOTECHNICAL  DATA 


a.  Geology 

The  Martin  Dunham  Reservoir  Dam  is  located  in  the  Taconic  Section  of  the 
New  England  Uplands  physiographic  province  of  New  York  State.  The 
bedrock  in  this  province  consists  of  limestones,  sandstones  and  slates. 

They  have  been  altered  and  broken  by  the  folding  and  faulting  which  has 
characterized  the  geologic  history  of  these  areas.  A  review  of  the  "Brittle 
Structures  Map  of  the  State  of  New  York"  indicated  that  there  are  no  faults 
in  the  vicinity  of  this  dam. 

Surficial  soils  in  the  area  are  the  results  of  glaciations  during  the 
Cenozoic  Era,  the  last  of  which  was  the  Wisconsin  glaciation. 

b.  Subsurface  investigation 

A  subsurface  investigation  program  was  performed  for  this  structure  during 
the  original  design.  The  results  of  ten  drill  holes  progressed  in  the 
area  of  the  main  embankment  are  shown  on  the  plans.  These  borings  indicate 
that  the  foundation  consists  of  thin  deposits  of  sand  and  glacial  till 
over  bedrock.  Bedrock  varied  in  depth  from  30  feet  at  the  left  end  of  the 
section  to  5  feet  at  the  right  end. 

2.2  DESIGN  RECORDS 

Plans  and  construction  specifications  were  prepared  in  1911  under  the 
direction  of  the  Commissioner  of  Public  Works  for  the  City  of  Troy.  These 
were  the  only  design  records  available. 

2.3  CONSTRUCTION  RECORDS 

This  dam  was  constructed  in  1912  by  the  Otis  Construction  Company.  There 
was  some  correspondence  available  concerning  the  construction.  Conservation 
Commission  representatives  inspected  the  structure  several  times  during 
construction.  The  most  significant  change  in  the  original  design  was  that 
the  concrete  spillway  section  was  changed  from  a  mass  concrete  structure 
to  an  Ambursen-type  (hollow  interior)  structure. 

2.4  OPERATION  RECORDS 

No  operation  records  were  available  for  this  structure. 

2.6  EVALUATION  OF  DATA 


Information  used  for  the  preparation  of  this  report  was  obtained  from  the 
Department  of  Environmental  Conservation  files  and  from  the  City  of  Troy's 
Department  of  Public  Utilities  files.  The  information  available  appeared 
to  be  reasonably  accurate. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Visual  inspection  of  the  Martin  Dunham  Reservoir  Dam  was  conducted  on 
November  13,  1980.  The  weather  was  sunny  with  the  temperature  around 
40  degrees.  The  water  level  at  the  time  of  the  inspection  was  slightly 
above  the  crest  of  the  spillway. 

b.  Main  Embankment 

Inspection  of  the  main  embankment  was  hampered  by  the  trees  and  brush 
growing  on  the  downstream  face.  There  was  also  a  dense  cover  of  brush 
on  the  upstream  face.  The  crest  was  grassed  but  somewhat  irregular. 

There  were  several  uprooted  trees  on  the  upper  portion  of  the  downstream 
slope. 

Two  wet  areas  were  noted  on  the  downstream  slope.  Both  areas  were  near 
the  downstream  toe.  One  area  was  at  the  left  end  of  the  dam  and  was 
relatively  minor  in  nature.  The  other  wet  area  was  along  the  right 
abutment  contact.  Seepage  appeared  about  half  way  up  the  abutment  and 
covered  an  extensive  area  which  extended  down  to  the  base  of  the 
embankment.  The  ground  in  the  area  was  very  soft  and  some  minor  slougi.ing 
of  the  embankment  slope  was  also  noted. 

c.  Dike 

The  earth  dike  was  also  covered  with  brush  and  trees.  Inspection  of 
this  dike  was  hampered  by  the  vegetated  growth.  There  was  a  wet  area 
beyond  the  downstream  toe  near  the  point  where  the  embankment  takes  a 
90  degree  bend.  No  concentrated  seepage  was  noted  in  this  area  but  the 
ground  surface  was  soft  and  spongy.  Another  deficiency  noted  on  this 
segment  was  an  area  adjacent  to  the  left  spillway  wingwall  where  the 
backfill  had  been  removed.  This  was  probably  due  to  scouring  during 
high  flows. 

d.  Spillway 

The  spillway  was  in  satisfactory  condition.  Some  concrete  surface 
deterioration  was  noted  on  the  spillway  crest,  but  there  were  no  large 
voids  or  cracks  visible.  Inspection  of  the  underside  of  the  concrete 
slab  revealed  that  this  concrete  was  in  good  condition.  The  buttresses 
supporting  the  crest  concrete  were  also  in  good  condition.  There  were 
several  large  cracks  extending  for  the  entire  height  of  the  right  abut¬ 
ment  wall.  One  area  extended  along  the  entire  downstream  inclined 
section.  There  was  also  extensive  deterioration  along  the  lower  half 
of  the  upstream  inclined  section.  The  slabs  which  form  an  apron 
downstream  from  the  spillway  were  in  varying  stages  of  deterioration. 

Some  of  the  slabs  were  intact  while  others  were  almost  completely 
removed. 

e.  Low  Level  Outlet  Pipes 

drily" a  limited  inspection  of  the  low  level  outlet  pipes  was  possible 
due  to  the  nature  of  these  facilities.  The  two  24  inch  pipes  through 
the  main  embankment  were  used  to  provide  normal  flows  in  the  downstream 
channel.  The  valves  located  near  the  midpoint  of  these  pipes  (beneath 
the  crest  of  the  dam)  were  open  but  inoperable.  Flow  through  the  pipes 
was  controlled  by  valves  at  the  outlet  end.  These  valves  were  refurbished 
recently  and  the  concrete  valve  chamber  was  reconstructed.  These  valves 
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were  .operational.  One  of  the  valves  was  partially  opened  at  the  time  of 
the  inspection.  Controlling  flow  at  the  outlet  end  of  the  pipes  is 
undesirable  since  it  results  in  the  conduit  always  being  subjected  to 
pressure.  There  was  surficial  rusting  on  the  pipes  and  the  flap  covers 
which  are  at  the  end  of  each  pipe. 

The  12  inch  pipe  through  the  spillway  dike  did  not  appear  to  be  operational. 
The  valve  controlling  flow  through  this  pipe  was  located  in  a  manhole  on 
the  crest  of  the  dike.  It  appeared  that  there  had  been  no  flow  through 
this  pipe  for  a  long  period  of  time. 

f.  Reservoir 

there  were  no  indications  of  soil  instability  in  the  reservoir  area. 

g.  Downstream  Channel 

The  channel  downstream  of  the  spillway  was  natural  and  rock  filled. 

There  were  a  number  of  trees  growing  in  the  channel  immediately  downstream 
of  the  spillway  apron. 

3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  revealed  several  deficiencies  on  this  structure.  The 
following  items  were  noted: 

1.  A  large  wet  area  at  the  downstream  toe  of  the  main  embankment 
along  the  right  abutment  contact. 

2.  A  smaller  wet  area  on  the  left  end  of  the  main  embankment. 

3.  An  area  downstream  of  the  spillway  dike  in  which  the  ground 
was  soft  and  spongy. 

4.  Brush  and  trees  growing  on  both  the  main  embankment  and  the 
spillway  dike. 

5.  Several  uprooted  trees  on  the  crest  of  the  main  embankment. 

6.  Removed  backfill  along  the  left  spillway  wingwall. 

7.  Cracks  and  spalling  concrete  on  the  wingwall s  at  both  ends  of 
the  spillway. 

8.  Deterioration  of  the  concrete  on  the  slabs  which  form  the  spillway 
apron. 

9.  Trees  growing  in  the  channel  immediately  downstream  of  the 
spillway  apron. 

10.  The  valves  near  the  middle  of  the  two  24  inch  low  level  outlet 
pipes  being  under  pressure  at  all  times. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 

There  are  m- formal  operating  procedures  for  this  dam.  The  low  level 
outlet  pipes  remain  partially  opened  to  provide  flows  downstream  for  the 
fish  population. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  established  maintenance  plan  for  this  dam. 

4.3  WARNING  SYSTEM  IN  EFFECT 

No  apparent  warning  system  for  evacuation  of  downstream  residents  is 
present. 

4.4  EVALUATION 


The  operation  procedures  on  this  structure  are  satisfactory.  Increased 
maintenance  efforts  are  required  to  correct  the  deficiencies  noted  in 
section  3.2. 
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SECTION  5:  HYDROLOGIC/HYDRAULIC 

5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  delineation  of  the  contributing  watershed  to  this  dam  is  indicated  on 
the  map  titled  "Drainage  Area  Map  -  Martin  Dunham  Reservoir"  (Appendix  C). 

The  irregular  but  somewhat  rectangular-shaped,  east-west  oriented  watershed 
of  some  11.64  square  miles  (7452  acres)  is  comprised  of  relatively  undeveloped 
lands  consisting  of  open  fields,  woodlands,  and  forests.  The  hamlet  of 
Grafton  located  near  the  center  of  the  watershed  is  the  largest  developed 
area.  Slopes  along  the  primary  drainage  paths  are  flat  (less  than  3.5%). 
However,  the  adjacent  hillsides  have  moderate  slopes  (less  than  8%);  with 
those  hills  forming  the  watershed  divide  ranging  from  200  feet  to  500  feet 
in  elevation  above  the  reservoir.  Numerous  bodies  of  water  within  the 
watershed  are  Cranberry  Pond,  White  Lily  Pond,  and  Lake  Elizabeth  located 
within  subasin  one.  Shaver  located  in  subbasin  two,  and  Long  Pond,  Second 
Pond,  and  Mill  Pond,  all  situated  in  the  Grafton  Lakes  State  Park,  located 
in  subbasin  three.  The  above  four  ponds  located  in  subbasins  two  and 
three  also  have  dams  regulating  outlet  stream  discharges  although  these 
structures  were  not  considered  in  the  watershed  analysis  because  of  their 
small  size.  Also  interspersed  throughout  the  watershed  are  several 
sizable  wetlands.  The  two  major  tributaries.  Shaver  Pond  Erook  and  the 
Quacken  Kill  join  within  the  reservoir.  The  outlet  stream  is  known  as 
the  Quacken  Kill. 

5.2  ANALYSIS  CRITERIA 

No  hydrologic/hydraulic  information  was  available  regarding  the  original 
design  for  this  dam.  Therefore,  the  analysis  of  the  floodwater  retarding 
capability  of  the  dam  was  performed  using  the  Corps  of  Engineers  HEC-1 
computer  program.  Dam  Safety  version.  The  computer  program  develops 
inflow  hydrographs  using  the  "Snyder  Unit  Hydrograph"  method  for  each  of 
the  subbasins,  combines  them  at  selected  stream  locations,  and  then  reservoir 
routs  the  resulting  hydrograph  using  the  "Modified  Puls"  flood  routing 
procedure.  The  spillway  design  flood  selected  for  analysis  was  the  Probable 
Maximum  Flood  (PMF),  in  accordance  with  the  Recommended  Guidelines  of  the 
U.S.  Army  Corps  of  Engineers,  ihe  PMF  event  is  that  hypothetical  storm 
event  resulting  from  the  most  critical  combination  of  rainfall,  minimum 
soil  retention,  and  direct  runoff  to  a  specific  site  that  is  considered 
reasonably  possible  for  a  particular  watershed.  Precipitation  values 
used  in  the  analysis  were  obtained  from  the  Weather  Bureau  publication 
HRR  33. 

5.3  SPILLWAY  CAPACITY 


The  single,  100  foot  long,  ungated  Ambursen  spillway  was  analyzed  for 
weir  flow  using  a  discharge  coefficient,  C,  of  3.1.  The  computed  discharge 
capacity  of  the  spillway  is  4556  cfs. 

The  flood  analysis  performed  for  this  dam  indicates  that  the  spillway 

does  not  have  sufficient  capacity  for  discharging  one-half  the  PMF.  For 

this  storm  event,  the  peak  inflow  is  6878  cfs  and  the  peak  outflow  is 

6822  cfs.  The  PMF  peak  inflow  and  peak  outflow  are  13,  755  cfs  and  13,656  cfs 

respectively. 
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5.4  RESERVOIR  CAPACITY 

The  normal  water  surface  is  at  or  near  the  spillway  crest  elevation 
of  100.0  (plan  datum).  Using  the  1911  reservoir  contour  mapping  for 
the  project,  the  impounded  capacity  at  this  elevation  is  1648  acre- 
feet.  Surcharge  storage  capacity  to  the  top-of-dam  (elev.  106)  adds 
674  acre-feet  which  is  equivalent  to  a  direct  runoff  depth  of  1.08 
inches  over  the  watershed.  The  total  storage  capacity  is  2322  acre- 
feet. 

5.5  FLOODS  OF  RECORD 


The  date  of  occurrence  of  the  maximum  flood  at  the  dam  site  is  not 
known. 

5.6  OVERTOPPING  POTENTIAL 


Analyses  using  the  PMF  and  one-half  the  PMF  storm  events  indicates  that 
the  spillway  does  not  have  sufficient  discharge  capacity.  The  computed 
depths  of  overtopping  for  these  two  events  are  1.81  feet  and  0.66  feet 
respectively.  All  storm  events  exceeding  36%  of  the  PMF  will  result 
in  the  dam  being  overtopped. 

5.7  EVALUATION 


Overtopping  the  earth  embankment  and  dike  is  likely  to  cause  dam 
failure.  The  spillway  capacity  is  inadequate  for  the  peak  outflow 
from  one-half  the  PMF. 

Spillway  discharges  flow  downstream  in  the  relatively  narrow  and 
confining  channel  for  some  3.5  miles  to  the  settlement  at  Quacken  Kill, 
and  then  an  additional  2  miles  to  Cropseyville.  Between  Quacken  Kill 
and  Cropseyville,  numerous  residences  as  well  as  State  Route  2  are 
located  immediately  adjacent  the  stream  channel.  For  increased  spillway 
discharges  occurring  during  large  storm  events,  downstream  water  surface 
elevations  would  rise  to  flood  levels  exceeding  the  top-of-streambank 
elevations.  Therefore,  a  dam  failure  resulting  from  overtopping  would 
not  significantly  increase  the  hazard  to  loss  of  life  downstream  from 
that  which  would  exist  just  prior  to  an  overtopping  failure.  The 
spillway  is,  therefore,  assessed  as  inadequate. 
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SECTION  6:  STRUCTURAL  STABILITY 


6.  1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

^  Visual  inspection  of  the  embankments  was  hampered  by  trees  and  brush 
growing  on  the  slopes.  No  major  settlement  or  sloughing  of  the 
embankment  was  noted.  were  several  wet  areas  observed  at  the 

downstream  toe  of  the  embankments.  The  most  extensive  of  these  was 
along  the  right  abutment  of  the  main  embankment.  The  ground  in  this 
area  was  extremely  soft  and  minor  sloughing  was  noted  at  the  toe  of 
the  embankment.  The  other  wet  areas  were  near  the  downstream  toe  at 
the  left  end  of  the  main  embankment  and  near  the  90  degree  bend  in  the 
spillway  dike. 

b.  Data  Review  and  Stability  Evaluation 

No  design  information  concerning  the  stability  of  either  the 
earth  embankment  sections  or  the  concrete  spillway  section  was 
available.  The  construction  plans  provided  a  cross  section  of  the 
spillway.  The  design  of  the  spillway  section  was  changed  during 
construction  from  a  mass  concrete  section  to  an  Ambursen  -  type  (hollow 
interior  Structure. 

A  stability  analysis  was  performed  for  this  report  in  accordance  with 
the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams".  Due  to 
the  sloping  upstream  face  of  the  spillway  section,  it  was  assumed  that 
an  expanding  ice  sheet  would  deflect  up  on  the  structure.  Therefore, 
no  ice  loading  was  considered  in  the  analyses.  For  the  purposes  of  the 
analyses,  it  was  assumed  that  the  combination  of  cutoff  walls  at  both 
the  upstream  and  downstream  ends  of  the  spillway  and  weep  holes  in  the 
base  were  effective  in  reducing  uplift  pressures. 

The  results  of  the  analyses  performed  (See  Appendix  D)  are  as  follows: 


Overturning 

Resultant 

In 

Sliding 

Case  Safety  Factor 

Middle  Third 

Safety  Factor 

a.  Normal 

conditions;  2.26 

water  surface 
at  spillway 
crest 

YES 

1.80 

b.  Flood 

flows;  water  1.18 

surface 
a  top  of 
spillway  dike 

c.  Normal 
conditions  with 

NO 

1.06 

seismic  co-  2.06 

efficient  of 

0.10 

YES 

1.44 

The  analyses  performed  indicate  that  under  normal  conditions  the 
structure  has  an  adequate  safety  factor  against  overturning.  While 
the  sliding  safety  factor  for  these  conditions  is  below  the  recommended 
value,  it  is  considered  adequate  as  well.  For  extreme  loading  conditions, 
such  as  flood  flows,  the  dam  is  marginally  stable.  However,  as  discussed 
in  Section  5.7,  spillway  discharges  under  these  flow  conditions  would 
cause  flooding  downstream  even  if  the  spillway  did  not  fail.  Therefore, 
no  further  stability  investigations  are  required. 

c.  Seismic  Stability 

The  structure  is  located  in  Seismic  Zone  2.  A  Seismic  stability  analysis 
was  performed  assuming  a  seismic  coefficient  of  0.1.  The  results  of 
this  analysis  (shown  on  page  10)  indicate  that  the  safety  factors  are 
adequate  when  seismic  considerations  are  included. 


SECTION  7:  ASSESSMENT/RECOMMENDATIONS 
7.1  ASSESSMENT 


a.  Safety 

The  Phase  I  inspection  of  the  Martin  Dunham  Reservoir  Dam  revealed  a  large 
wet  area  near  the  downstream  toe  along  the  right  abutment  contact  on  the 
main  embankment.  The  ground  was  very  soft  in  this  area  and  there  was  minor 
sloughing  of  the  embankment  slope.  Two  other  smaller  wet  areas  were  also 
noted  beyond  the  downstream  of  the  embankment.  Both  the  main  embankment 
and  the  spillway  dike  were  covered  with  trees  and  brush.  Several  uprooted 
trees  were  noted  along  the  crest  of  the  main  embankment. 

The  spillway  capacity  is  inadequate  for  the  peak  outflow  from  one-half  the 
Probable  Maximum  Flood  (PMF).  However,  since  downstream  flooding  could  be 
expected  prior  to  an  overtopping  induced  failure,  the  spillway  capacity  is 
not  considered  to  be  seriously  inadequate. 

b.  Adequacy  of  Information 

The  information  available  for  the  preparation  of  this  report  was  fairly 
complete  and  appeared  to  be  reasonably  accurate. 

c.  Need  for  Additional  Investigations 

Investigations  into  the  causes  of  the  wet  areas  downstream  of  the  dam  and 
into  possible  treatments  for  these  wet  areas  are  required.  Priority  should 
be  given  to  devising  a  method  of  treatment  for  the  large  wet  area  at  the 
right  abutment  contact. 

d.  Urgency 

The  investigations  into  the  wet  area  should  be  commenced  within  3  months 
of  the  date  of  notification  of  the  owner.  Remedial  measures  deemed 
appropriate  as  a  result  of  the  investigations  should  be  completed  within 
12  months. 

Other  deficiencies  outlined  below  should  also  be  corrected  within  12  months 
of  the  date  of  notification  of  the  owner. 

7.2  RECOMMENDED  MEASURES 


a.  A  method  of  treatment  of  the  wet  areas  at  the  downstream  toe  should  be 
designed  and  implemented. 

b.  Brush  and  trees  growing  on  both  the  main  embankment  and  on  the  spillway 
dike  should  be  cut. 

c.  Areas  on  the  main  embankment  where  trees  have  been  uprooted  should  be 
regraded  and  seeded. 

d.  Cracks  and  spalling  concrete  on  wingwalls  at  both  ends  of  the  spillway 
should  be  repaired. 

e.  Removed  backfill  along  the  left  spillway  wingwall  should  be  replaced. 

f.  Deterioriated  concrete  slabs  formino  the  spillway  apron  should  be  repaired. 

g.  Trees  growing  in  the  channel  immediately  downstream  of  the  spillway  apron 
should  be  cut. 
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APPENDIX  A 


PHOTOGRAPHS 


MAIN  EMBANKMENT  -  NOVEMBER  1980 


UPROOTED  TREE  ON  DOWNSTREAM  SLOPE 
(ONE  OF  SEVERAL) 


MAIN  EMBANKMENT  -  OUTLET  STRUCTURE  FOR  TWIN 
24"  PIPES  (RESERVOIR  DRAIN) 


APPENDIX  B 

VISUAL  INSPECTION  CHECKLIST 


93-15-3(9/80) 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 


a. 


b. 


General 

Name  of  Dam  MaRT/aI 

Fed.  I.D.  #  MV  &  7Z _  DEC  Dam  No.  zyic- 

River  Basin  LoUjgR  _ 

Location:  Town  Grafts  _  County 

Stream  Name  Q  UAC.fr-g~AJ  \C<LM _ 


Tributary  of 

Latitude  (N)  <  I  _  Longitude  (W)  73°  ZlJ 

Type  of  Dam  EaRT^  U3fT/V  CsycfegT g  L}/\LL- 

Hazard  Category  Lit &H  _ 

Date(s)  of  Inspection  l(//3/g6 

Weather  Conditions  SuAt/J  V  -  ^0° _ 


/ 


Reservoir  Level  at  Time  of  Inspection  Sc '6HTLY  4&ol>^  SP/CLCR.ZST 
Inspection  Personnel  Rc>S/aI 


c.  Persons  Contacted  (Including  Address  &  Phone  No.)  _ 

E&  Bey  -  Capital  &ts~i~Qcc.T  StaT#  Park  Ca aw/ss/caj 

Graftcm  L/ifr^s  SrArg  Park _ 

_ G  a.  aft-cad,  _ 

_ £i^-i21r-tL ii _ 

d.  History: 

Data  Constructed  Date(s)  Reconstructed 

Designer  diTY  <0  F  ^cftT,  OF 

Constructed  By  QTi$  TAUCTigaJ  Ca, _ 

Owner  0FF/C£  of  j  ReCKGAT/SM _ 
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2)  Embankment  —  M/W  E  tK&fiAl  K’fKBM'T  SfXT'OA/ 

a.  Characteristics 

(1)  Embankment  Material  _ 

(2)  Cutoff  Type 

(3)  Impervious  Core  Cok/f.fte7g  (jJflCL 

(4-)  Internal  Drainage  System  A/o  _ 


(5)  Miscellaneous 


b.  Crest 

(1)  Vertical  Alignment  AA  IAMT/V  t*Jyg£'4  T/VS  &R 

(juil/gS _ _ 

('  >  Horizontal  Alignment  $AT/  sP/jcTaeiY _ 

(3)  Surface  Cracks  A/ 

(4)  Miscellaneous  Nc  si  £ _ 


c.  Upstream  Slope 

(1)  Slope  (Estimate)  (V:H)  l  GkJ  ^  ^ _ 

(2)  Undesirable.  Growth  or  Debris,  Animal  Burrows  Sects*  7^/e^oc/V 

RiPAAP*  OA1  f~Ac.£ _ 


(3)  Sloughing,  Subsidence  or  Depressions 


93-15-3(9/80)  N\a/a*  £  fK&A*lKri\EH  • 
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Slope  Protection  ^ /fi 


(5)  Surface  Cracks  or  Movement  at  Toe  U  Af  Q  ft 


d.  Downstream  Slope 

(1)  Slope  (Estimate  -  V:H)  (  OM  _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows 

OX  £AdT/ft.£  £oAt£  8cqu}*/  hsQJAj  'TO.EE  S  NeAR.  CftfST 

(3)  Sloughing,  Subsidence  or  Depressions  A/oa/^ _ 


(4)  Surface  Cracks  or  Movement  at  Toe  S&NuC  Mja/<3R.  ^6  0C^//i/^ 
^PTLfi  ^SorMgA/T-  /a/  Ul£T  Akea _ 


M  UjfcT  _ 

I4.0/V6  R/eht  rfeur/y\< 


(5)  Seepage  <L*ggg  LteT  Hfi£A  *4.0*6  *LM2L  *60 T^gA/T  *7- 

Tog  -  ?MAl/-rg  L)gT  "Tog  OF' 

/-g*=T  £a/&  of  kftfty. _ 

(6)  External  Drainage  System  (Ditches,  Trenches;  Blanket)  _ 

_ 

(7)  Condition  Around  Outlet  Structure  Sa77sCV4cr<ig.y _ 

(8)  Seepage  Beyond  Toe  M CK/f  /VdT£~4 

e.  Abutments  -  Embankment  Contact 

SoT4  £wa/lA//r^MTS  -  ^T/SPAfcTdftV"  CxcCPT  fa_ 
'seepage  AJa _ 


t  Aouj//srA£*«*. 


I 


in  UK  'ii 


1: 


1 


93-15-3(9/80)  MA/aI  £av&/WM£A*T 

(1)  Erosion  at  Contact  A/Q  V £* _ 


(2)  Seepage  Along  Contact  -  ^^-0A/£  R/SiV*T  /)flU*7*  Vh£NT _ 

lO/QT/e-jg  9l&\jj/aU  ■  Fi^Ai  /1 6d i)T  Up  Pktt/iA  'Thb'T^C 

Sq/i  Vefiv  S&FT-  r^QQg/v/V^  6a/ 

Slo/9^  , 


3)  Drainage  System 

a.  Description  of  System 


A/<W^ 


b.  Condition  of  System 


c.  Discharge  from  Drainage  System 


4)  Instrumentation  (Momumentation/Surveys ,  Observation  Wells,  Weirs, 
Piezometers,  Etc.) 

_ A _ 
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SecT/o/0 

(4)  Slope  Protection  Rif  RrtP 


(5)  Surface  Cracks  or  Movement  at  Toe  _ 

d.  Downstream  Slope 

(1)  Slope  (Estimate  -  V:H)  (  ON  2. 4. _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows  £  '7‘R.EES 

(3)  Sloughing,  Subsidence  or  Depressions  /Vo N.£  ca/  Most  or  k'tfe 

Some  fAiss/Me  cKfflc  <5  ' 


(4)  Surface  Cracks  or  Movement  at  Toe 


/Vov/ 


(5)  Seepage 


<3a/ g  U)£T  /7ft£*  Mo~rgk 


(6)  External  Drainage  System  (Ditches,  Trenches;  Blanket) 


Condition  Around  Outlet  Structure  SVr/s-  f/qcToftV 


(8)  Seepage  Beyond  Toe  L)gT  /VoT^A  WS4A.  ~  Q> 

Sq'VteMfrT  ScFT 

e.  Abutments  -  Embankment  Contact 

Sfi-nSpAC-ra^y  -  CAT  Co/V7~/?CTS 
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5)  Reservoir 

a.  Slopes  S  fiTt  5  FA  C-f^RY* 


b.  Sedimentation  A/ca is  Aj<S>*7"£& 


c.  Unusual  Conditions  Which  Affect  Dam  LaH&S  Ar£A  6F 

£ SftusR  /U&/U  frsir  'i  09  Se/tmuAY  Zhtaamcz  £o  -ff . 

rLouj  fceSTRccX.oAl  P a*S'&6£ 

6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  3,  £  fy[/L£S  “Tq 

ar  QtmeXm  fact  AT  &)OT£  £  6g/Pgg  CrcSTS/VS 

b.  Seepage,  Unusual  Growth  A/ o  v  g  -  £*  eg  PT  AK  ^R£'I/i&^<SZ_Y’  /jqTgfo 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  & _ 

d.  Condition  of  Downstream  Channel  A iATudAL 

ChammfL  -  Co  a /p/A/eb  SVgEp  SV&gk  AllTsc  UaY  7q 

7)  Soillwayfs)  f Including  Discharge  Conveyance  Channel) 

LcuJ  UzttfiT  {jPK&OtLSeti  'Ttr>PS  Co/V<T££Tg  Sp/£CUJAY 

a.  General  OwcftgTg-  CAj  OA/AgRS^g'  or  SPlLLbJAy  ZeCTis/J 

t  Covoc/^T^  goTR£~SS£~S  <M  ^ao(\  Coyy &(TIQA/-  C&MCR&l 

CM  Zp/CiDAY  OgST  ///OS  Soa\,c  SoRf/9 Cg  A  gTc£  £<  0>R/qT/C>Al 

bug  *7o  f~<L.o>o/A/g  (jJatbR.  ~  Ajp  Cg.AC<rs  QR. 

*•.  -Cewditegw  of  Sarviao  Ggil±way  lA  S  f  Sdg 

AaoT/vifA/r  OJ.a/6  £r.  <C<ur,  -  L/)£&£ 

Graces  £xts a/(sm/.G  ZuT/riE  He'Sht  op-  L)all'  Mk^rSpalliaXZ 
LreT  A&orrf\£A<T  -  or  f  A^T^I/oMTajA/ 

_ Aths  LeM&TH  CP  £/VT/k£  0 P STA.£A*.  4y HL/Ajtzt^ 

Sig-CT^Ai, 
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b.  Condition  of  Auxiliary  Spillway  _ 

C.  Cqyc^ETg  £*TgW&S  Fr.c>a\ 

fcxauUA/  $CAt Sr  //V  l/A&toOi  ^TASS'S  C>f 

&£TeR.lOKAT  tOM-  S’omg-  f\sTAC.T  Som£~  AlMZT  G-HTtRjrCy 

<J ~C\/£ _ 

d.  Condition  of  Discharge  Conveyance  Channel  Gqu46>£  £.  SV^£~oU/V  CV ArtAltZL 
10/77/  LaR_&£  TR££S  6r.<Uu WS  ftg?Q,V&  £W&,  OF  C^CRlTf 

Sl.*&  S4/*0i-b  Q_^/) ^  Az^a  Qr.  4r  Csast 

fcj Oaj//  £TR_£Ato.  6  F  , _ 


S)  ~-A?.*^fA,0utlet.  z  P,p„  £*6*ntr*£«r  Sec.r.*j 

Type:  Pipe  \/  Cz-S  Conduit  _ Other  _ 


Material:  Concrete  _ 

Size:  ~£-*i  /a/  & 7 A 


Metal  Og7  ( R. cW  other 
Length  _ 


Invert  Elevations:  Entrance  5*3.  & 


Exit  *f  *T 


Physical  Condition  (Describe) : 

Material:  _ 

Joints:  _ 


Unobservable  _VL 


Alignment 


Structural  Integrity: 


Hydraulic  Capability:  gaca  /fas  £V.wp  Coyf/^  At  OuT^er 

gc&oc/yg  Capacity _ 

Means  of  Control:  Gate  V  Valve  ________  Uncontrolled _ 

Operation:  Operable  \/ _  Inoperable  _  Other  _ 

Present  Condition  (Describe)  :  G^7£~S  At  oF  hft 

flft£  CPgA/  8or  //y$P £HA&Lg  -  6*7<rs  Our^-FT  £a/A 

QPeg.flfel£-  GwkQiT  ^^.tOAVS  0a<4s^-  fy.£SSoft£  -  Aigcu  *0^7^ 
Wo ote  At  7c£  (s  £-<><;/r£C>  _ ^___ 
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o.  'Guild!  LIUIT  Uf  AuAiliaiy  3yil£&ay 


tion  Discharge  Cemviiyanej.  Channel 


Type:  Pipe 


Conduit 


Other 


Material:  Concrete  _ 

CZ"  b,A 


& 


Size: 


Invert  Elevations:  Entrance 


_  Metal  Osr  /ft<W  other 
_  Length  _  go' 

U _ 


Exit 


US- 


Physical  Condition  (Describe) : 
Material: 

Joints :  _ _ 


Unobservable 


Alignment 


Structural  Integrity: 


8)  Reservoir  Drain/Outlet  -  P/P£  bli{£  S*ffCT/ ca/ 


Hydraulic  Capability:  Fc*0  G*T€  O a!  Oo-r^T 


Means  of  Control:  Gate 
Operation:  Operable 


Valve 


Inoperable 


__  Uncontrolled 
V _  Other 


Present  Condition  (Describe) :  fiogs  AjftT  Aef>£Afi.  ~7~C> 

Hays  Sgg-A/  OfgftdTgk  A  L$m<*  'JjA l£ _ 

<T  /A  _  ft  PPOfc*7"^  AM-T  ]P  A/cT  ^  o  Pc  <£  T,£  & 

^ecjoM(q-  3  M.t  H„c,*A*LC 

f  a-  P'5aceCl'J  .  c«T,<ws 

S£cr,0a  It  ur  /*  ^ecx 


r 


1 


^AR-pkl  -  DuKiHM  RfiSEWOtR. 
M^-673 

CHECK  LIST  FOR  DAMS  1 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


AREA -CAPACITY  DATA: 


(PlAm) 

Elevation 

(ft.) 

Surface  Area 
(acres) 

Storage  Capacity 
(acre-ft.) 

1) 

Top  of  Dam  C  &  1  K 

106 

133.5 

<33  90 

2) 

Design  High  Water 
(Max.  Design  Pool) 

m/a 

3) 

Auxiliary  Spillway 
Crest 

m/a 

4) 

Pool  Level  with 
Flashboards 

m/a 

5) 

Service  Spillway 

Crest 

/ 

IOO 

98.5 

1648 

DISCHARGES 


(cfs) 


1)  Average  Daily 

2)  Spillway  @  Maximum  High  Wacer 

3)  Spillway  @  Design  High  Water 

4)  Spillway  (3  Auxiliary  Spillway  Crest  Elevation 

5)  Low  Level  Outlet  (Q-  34"$  PIPE**')  [w.&.  (3  EL-  looj 

6)  Total  (of  all  facilities)  <3  Maximum  High  Water 

[incl.  Q-3A‘'(p  +  I- 

7)  Maximum  Known  Flood 


.4556 _ 

-H/A _ 

_.m/a _ 

-iaa _ 

4635 _ 

_ 


±3. 


8)  At  Time  of  Inspection 


CREST: 


MAICpM  -  P0K4MA/A  R.E'W. 
Kiy-673 


(Plaw) 

ELEVATION: 


Type:  _ 6$ 

Width:  _ 

Spi  1  lover 


Length: 


MAiki  EM&  «  (<t(oO 
SflLLtckAy  PIKE  »  450' 


Loca  t i on 


SPILLWAY: 


SERVICE 


AUXILIARY 


Elevation 


WERJ.  PUSjRM.  P^cEyw.dth 

Type  of  Control 


____________  Uncontrol  led 

Control  led: 

(Dashboards;  gate] 

_ _________  Number 

_ ■■/Length 

Invert  Material 


PACE. 


Anticipated  Length 
of  operating  service  _ 

_  Chute  Length  _ 

Height  Between  Spillway  Crest 
&  Approach  Channel  Invert 
(Weir  Flow) 
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HYDROMETEROLOGICAL  GAGES: 


MARflM  -  POUHA/A  fc ES'/. 
My  -673 
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Type  : 


Location: 

Records: 

Date 


Max.  Reading 


FL000  WATER  CONTROL  SYSTEM: 
Warning  System:  MDME 


Method  of  Controlled  Releases  (mechanisms): 

MAIM  SMftJ _ 3-  QA?f  CAST  IROM  WES  ^  VALUES 

5pm.u>Ay  -DilLE..; _ 13 11  jzf  CASJ  l ROM  PIPE _ ujz _ WAL^E _ 


iMLEf  IM\). 
ELEM. 

53.8 

33.0 


MAfcJIM-  PONHA^  fcE&si- 

M^-673 

DRAINAGE  AREA:  ll.6>4  SQ  ML _ ^7453  ACREsN _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  RELATNELy  (JklPEMELDfED  uV  OPExt  fipi  r>e>  ^  (.IQOPUWPft  FQgg<yp=> 

Terrain  -  Rel ief :  PRAiwA^eu3Ayt>  -  flat  SLOPES 

AUiACEMJ  mu.SlPES  -  MOP&RATE  SLOPED  HlLL{Ofe(&  300  ~5DO 
Surface  -  Soil:  (RACIAL  -pLL. _ _ _ _ _ A60WE  feESd. 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 

Mgy  I^H.j _ PpgpQM  Of  LOA-jER^EP  IS  CaqgOLLPP  — 

G^RAppM  Lakes  gfyps.  Park _ 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

m/a _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

HOME.  APPAREKLJ _ 


Dikes  -  Floodwalls  (overflow  S  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Locat'On:  _ 

Elevation: 

Reservo i r: 

Length  @  Maximum  Pool  _ 

Length  of  Shoreline  (§  Spillway  Crest) 


£  0.7  (Miles) 
1  34  (Miles) 
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PROJECT  GRID 
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MAR.TIW-  OuMHArt  ^GSV/-  N^-673 


SJECT 

drainage.  Area 


CHECKED  BY 


COMPUTED  BY 
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DATE 

SUBJECT  | 

STAGE  -  60RFACE  AREA  CALCOLATlOKi  ! 

COMPUTED  BY 

•  IDCL, 

DATE 

s/i7/a\ 
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SUMMARY  OF  0AH  SAFETY  ANALYSIS 


1 


aucuoHNNNno 
_J  >x  >-* 

O  O  - 


au  •  • 

uo<o  o 


»•  o  o 
<  o  -* 
3  ^ 


1-  .«  •••••••• 

J  CJ  ftMMVin-ONW^ 

l_iwi-ooo(na)(Min 
—  u.u-nvr^cpoM^'-o 
XKU'r-r^  N*m«ort 
<13  -♦ 

z:  a 


7-UI  •••••••• 

D  o  t- r*  im  <j  o  no  Mn 
I'lu.O'  ^«vm  stm  am 
— »ac  i  ojmc^mmm<-in 
VCON'V'MCVNWIMM 


<  O  •  • 

>  O  a>  O 
•  < 

-J  o  -o 

<  c— * 


z  <✓> 


£  £ 

Z>  X  < 

IIKO 
•—  a 

XLU0COOOOOOO-* 

<CUJ 


fO  fNJ  o  oo  *o  — < 
o  — •  rvi  f\j  o  *U 


*-•  iu  rr 
k  u  c 
n<  -i 
>  rt  u. 


or. : 


~ .  «-•  L'J  o  »n  cm  o  *m  o 
ZJ  C3  OOHNNOtO 

j>  -ii  •••••••• 

-  £  *A  A  asO^-O  Of- 

x  -u  •/>  ci  'j>  r>  o  o  o  o  o 

-4  '/)  •  ^  ^  •— f 

r  uj  s 


Mu.a'n<or«-«o'ooo 
h  u  >.  m  m  m  f*»  in  ^  m  o 

<  a. . . 

t:  i?oc3UCGO*-« 


MAkKyiM  -  D0N1HA/A  RE=>ER\iOlR 

Wf-6>7£> 


(Slvsooo 


I 


MAfcf  IK1  "  0OK4KAJA  REtW- 


HUDSON  RIVER  BASIN  IK 

98.  Quaeken  Kill  at  ^uacker.  Kill,  M.  Y  J 

Lvcut f ori .  --Lat  42*46' 10“ .  long  '73 *31 1 15“  .  Just  downstream  fr  .m  *ower  highly  bridge  In 
vl.lage  of  ^aucKen  Kill,  Rensselaer  County.  3  miles  soutnea-t  of  Haynersvllle ,  and 
t|  .nlles  upstream  from  aoutn. 

Dnl. e  area.— -iv  .3  sq  ml  (revised). 

3 lire . - -Staff  gatre  and  weir.  Altitude  of  gage  Is  900  ft  ifr^n  topographic  map). 

R-  ~j,rK  j  .  •  -S  jbc  regulation  by  ponds  above  station. 

0 ;  Lerul.  q  ♦•Re.^rla  furnished  by  W.  G.  Raymond,  consulting  engineer.  Department  of 

•at«-r  Supply,  7r>y,  N.  Y.;  records  for  January  to  Decefl.Lcr  1694  are  revise!  and  super¬ 
sede  tr.wse  p-.Mlut.ed  In  NJP  02. 
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•  18.3 

•  or .  y  r-nth.y  ft <„.-#»  revteedj  revised  daily  riguree  rot  publlened. 

*  Net  |.r»vUa.y  jut.laried. 
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Revised. 

*  Sot  previously  ^ufellehed. 


99.  Poesten  Kill  near  Troy,  N.  Y. 

_ .-*Lat  42*44 'CO" ,  long  73*30 '00".  on  left  bank  6C0  ft  downstream  from  bridge  on 

roy-tagle  Hills  road,  a  quarter  of  a  mile  downstream  from  Sweet  Milk  Creek,  1$  miles 
west  of  Eagle  Mills,  3  miles  east  of  Troy,  Rensselaer  County,  and  5  miles  upstream 
from  mouth. 

Dr jlr.a/Q_-area . --69  sq  ml,  approximately. 

Water-stage  recorder.  Datum  of  gage  Is  321.46  ft  above  mean  sea  level  (city  of 
Tr:>y,  N.  Y.,  datum).  Prior  to  dept.  22,  1930,  at  site  90  ft  upstream  at  same  datum; 

Aygrare . il JrttorKS  •  ”2?  years  (1923-60),  137  cf s . 

Sxlrc-mos . --I323-LQ •  Maximum  discharge,  11,900  cfs  Sept.  22,  1930  (gage  height,  12.1  ft. 

.  from  f looiimarks) ;  minimum,  1.7  cfs  Get.  IS,  1930. 

Remarks. —Practically  entire  low  flow  of  ^uaoken  Kill,  a  tributary  above  station,  diverted 
f  -i‘  municipal  -apply.  Averur'.*  annual  diversion  about  5  cf  a . 


-  DUUHAH  aess/. 
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356a.  ?oest-n  Kill  niir  Troy,  S.  i . 


Local  1  r  --Lat  42°44'?C",  lon.v  ’’3*3S'.0",  on  I*?l't  fork  *,■,  ft  downstreim  fry*#  triage  on 
ZTule  Highway  2.  3  quarter  of  a  mile  dowr.sir*--'m  from  rwe<jt  Milk  Creek.  *,  miles  west  of 
Karle  Mills,  3  miles  east  of  Troy,  Hensse’itr  County,  and  o  miles  upstream  from  mouth. 

LTilna.--  tr- sq  ml,  approximately. 

Seconds  avi*  latlt- .»-.*■>  lv  1*>23  to  CoptomLer 

3ar.e .  —  *ater-stage  recorder.  Datum  of  gi>;-  '.3  321.46  ft  above  mean  sea  level  (city  of 
•  r;y  ,  S.  y.  iatumj.  Prior  to  oept.  22,  1238,  at  site  9'j  ft  upstream  at  same  datum. 

Average  discharge. —37  year3  138  ::'s. 

Kxtr»T3.~l.*C3-6w:  Maximum  discharge,  11, 'XO  cfa  2cpt.  22,  1938  (gage  Wight.  12  i  ft, 
fr.m  floodmirksl,  minimum,  ..?  cfs  oct.  15,  1932. 

°erarv.s . --Divers'.  r.  frcm  Kill,  above  nation,  for  municipal  supply  returns  to 

r-n-n  Kill  t»*lo-4  station,  to  Wynants  Kill,  and  to  Hud3:n  River.  'Jsable  capacity  of 
ru’.lnted  ponds  In  Quackrn  Kill  basin,  134  ,000,003  cu  ft.  Data  prior  to  1955  not 
available . 


Monthly  end  yearly  Men  ditchers* ,  In  cubic  feet  per  eecond 
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Monthly  and  yearly  clverelon.  in  cut l-  feet  per  ne-or.d,  from  Quaeken  K*.*l 
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7.?1 

’  .  ♦  1 

5.«a 

5.79 

5.95 

f  .11 

6. 3* 

7.13 

6.231 

6. 42 

1350 
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6.47 

6.40 

5.*f 

5.8? 

6.  CO 

5.39 

8.20 

0.n 

7.30 

6.871 

6.  77 

1359 

0.13 

5.^3 

5.74 

to* 

5.9C 

5.39 

5.93 

6.21 

7.06 

0.02 

6.«6| 

7.  14 

-  .41 

1360 

7 . 30 

6.  35 

6.39 

5.63 

5.98 

5.  7  1 
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5.01 
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- 

- 

- 
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_ 

1951 
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2.920 

How,  26.  1350 

:i 

15? 

_ 

_ 

1952 

1232 

3.430 

June  1.  1 3S2 

8.3 
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_ 

_ 
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1953 

1372 

2,600 

Apr.  ?7,  1953 

6.0 
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_ 

_ 

1954 
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1.7CO 

June  16,  1354 

6.3 
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_ 

„ 

. 

1955 
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2,000 

Feb.  23,  1955 

4.0 

121 

- 

- 
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- 

1956 
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2,482 
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4.5 
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* 

" 

I 

1957 

1502 
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Jan.  13,  13S7 

6.6 

30.4 

. 

_ 

_ 

1958 

1552 

2,030 

Dee.  21,  1?57 

’.2 

126 

1959 

1622 

2,490 

Apr.  3.  1359 

4.4 

100 

1960 

1702 

5,040 

Jept.lC,  I960 

3.1 

203 

- 

- 

- 

--Monthly  and  yearly  figures  of  -Jlarh.irge  per  equare  «t:«  and  runoff  tn  Inches  previously 
published  in  aster-supply  pep-re.  may  be  In  error  because  of  11  version  rres  Uuacken  Kill.  Those 
figures  xr-  not  published  her-*,-.. 
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1  I*u»**l«n  Kill  near  T foy,  w.  V. 

LjC-Jt  tun  ■  -'jt  4.’k44'00‘*.  J»m*l  /I’JH'OU*'.  un  lift  buff*  t.00  It  il**wns»t  r .  .im  :  r  on.  bridle  r*  :  tjtv  Highway  i.  a 

w '.  i  ili  ii*.w«.  tiv«"  turn  Sweet  Mil*  rreeA,  )  l/J  ntli^  »i-.r  •  t  !-.ial«  Mi  i.  .,  i  rile*  east  uf  Truy, 

•»et**»»»*  I  n't  i-jiuity,  .ii,.|  '•  .  mi.  t  mouth. 

DC-*4.Uuij4J  *c  -  t**l .  A  -.q  i«-  »  . 

1‘i^.L  ivul  «il*  iv .  •  "Ju  I  y  )  to  September  IHCH  (timeout  inueiii  . 

1 .  jiil  .  -•  wait  i  •  it  a-)*  rt.-eur-lcr  .  Imi.us  ul  pure  i  •»  J/1.46  ft  juovl  mean  »ea  level  (fity  ■  ■  f  fi'ijy ,  N.  y.  ,  iljtuoil  . 
Iti.. i  to  .  -.‘pt  ,  ,  I  ■*  M .  it  aitu  i  U  tl  uy&tiuJn  Jt  s.u  c  ilalam. 

A  v  e  C  i.jc-  ij_i  u  eiiyu  jc  .  -  -  4  >  yea  IS,  111  C I  -•  . 

tttt. riei.  -  *M*ximum  cJmettaifi  .ludi.^  year,  J  ,  S60  cf  i  Apr.  I  ^  (ija^e  height,  4. Hi  iti;  -tr.  ilt-un,  4.fc  i.  Is  Sept.  I 
>  ja~j«*  hi  j  ,:.i  .  0.73  t  •)  . 

\  »  4  eo.  >'.•.<  i  H!  UT.  JiSilMi'lc,  W.'luQ  etb  Sept-  il,  l*M  (  puje  IxiiM,  t»,  l  »t«  t  ioodr  ur*.s)  ;  finnuin, 

u.C  eX  jei  t .  l\,  1‘M>1  (-1.  ,e  height,  U.ud  ft). 

hewai  (IS .  *  -  Ot.ss  p.Mjf  prior  to  fljr.  1 0  anJ  Uir  thereafter.  Inversion  Irom  W‘i.n  Ker.  Kill,  d  tributary  above 
Ttjtii.n,  li.t  muitit'ip.i  I  ueppl,  leturns  to  b>«sti’0  Kill  below  stul  lull,  i->  Wyn.ints  h.ll.  or  to  Hudson  Hivt-i 
ess.il  !•  ri|4>'iiy  nt  (("lal.iU'il  pei.du  in  'ju.tikin  Kill  l/j.iin,  i  :4,OUO,(JUU  <'<i  It  • 
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STRUCTURAL  STABILITY  ANALYSIS 


A  structural  stability  analysis  was  performed  for  the  spillway  portion 
of  this  structure  using  a  Texas  Instrument's  TI  -  59  Programable 
Calculator. 


The  following  conditions  were  analyzed: 


1.  Normal  conditions  with  water  surface  at  spillway  crest. 

2.  Flood  Flow  conditions;  water  surface  at  crest  of  dike. 


3.  Seismic  loading;  normal  conditions  with  a  seismic  load  of  0.10. 


STABILITY  ANALYSIS  PROGRAM  -  WORK  SHEET 


INPUT  ENTRY  ANALYSIS  CONDITION 


Unit  Weight  of  Dam  (K/ft2) 

0 

O.fS 

0.1$ 

0.1  5 
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Area  of  Segment  No.  1  (ft2) 

l 

5 

5 

x 

'  1 

Distance  from  Center  of  Gravity 
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Toe  (ft) 

2 

1.2$ 

i'z$ 

•■■25 

1 

Area  of  Segment  No.  2  (ft2) 

3 

7,5 

7,5 

7,  5 

Distance  from  Center  of  Gravity 
of  Segment  No.  2  to  Oownstream 

Toe  (ft) 

4 

S.7S 

S.75 

Area  of  Segment  No.  3  (ft^) 

S 

II, H 

UM 

(L9 

Distance  from  Center  of  Gravity 
of  Segment  No.  3  to  Downstream 
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6 

o.? 

5,7 

Base  Width  of  Dam  (Total)  (ft)  * 
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Height  of  Dam  (ft) 

7 

8 

IZ 

H 

1  z 

'u 

IZ 

Ice  Loading  (K/L  ft.) 

9 

Coefficient  of  Sliding 

10 

0.50 

,$z 

.  9  o 

Unit  Weight  of  Soil  (K/ft2) 

(deduct  18) 

11 

0.055 

,0?5 

Active  Soil  Coefficient  -  Ka 

12 

0  3  3 

0.3  5 

Passive  Soil  Coefficient  -  Kp 

13 

3. <5 

l.b 

3  0 

Height  of  Water  over 

Top  of  Dam  or  Spillway  (ft) 

14 

6  0 

Height  of  Soil  for  Active  Pressure  (ft) 

15 

8 

8 

s 

Height  of  Soil  for  Passive  Pressure  (ft) 

16 

7,5 

T9 

75 

Height  of  Water  in  Tailrace  Channel  (ft)  17 

? 

15 

Weight  of  Water  (K/ft^) 

18 

O  .Ob  ZH 

.Q6ZT 

Area  of  Segment  No.  4  (ft*) 

19 

H  ' 

15 

(3 

Distance  from  Center  of  Gravity  of 
Segment  No.  4  to  Downstream  Toe  (ft) 

20 

1 

( 

( 

Height  of  Ice  Load  or  Active  Water  (ft) 
(does  not  include  14) 

46 

IZ 

1  Z 

<Z 

Seismic  Coefficient  (g) 

50 
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RESULTS  OF  ANALYSIS 
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